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1 LIQUID LEVEL CONTROLLER 

2 BACKGROUND OF THE INVENTION 

3 

4 1. Technical Field: 

5 

6 The present invention relates generally to fluid level sensing 

7 systems in which the level control is accomplished through the use 

8 of a displacement member whose motion is transmitted to a pneumatic 

9 or electric controller which is connected to a process valve, and 

10 specifically, to an improved pneumatic controller for such systems. 
11 

1% 2. Description of the Related Art: 

iff The oil and gas, chemical and other industries utilize process 

liH valves for the control of process fluids which are operated by 

IS means of a pneumatic or electrical control signal. The controller 

i® for such valves typically includes a pilot valve whose function is 

11 to generate an output signal pressure which either opens or closes 
fd the process valve. In the typical prior art system, the level of 
liS liquid in the tank or other container is sensed with a displacement 
23 element or float that is in communication with the liquid in the 

21 container. The displacement element transmits a force or movement 

22 to the controller that is situated outside the container. The force 

23 or displacement so sensed is a measure of the change in liquid 
2'4 level. 

25 For example, in the case of an oil and gas separator tank, a 

26 liquid level controller is provided which uses a float or 
2 7 displacement type sensor to transmit changes in the liquid level in 
28 the tank to a pilot valve outside the vessel. The pilot valve 

2 9 signals a process control or discharge valve in the discharge 

3 0 outlet from the vessel to open or close the discharge valve in 
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1 response to the liquid level within the vessel. 
2 

3 Supply gas is generally taken from the production gas and 

4 routed to the pilot valve. When the liquid level in the vessel is 

5 within the desired limit, the supply gas is vented through the 

6 pilot valve to the atmosphere. When the liquid level rises 

7 sufficiently to change the position of the float, a flapper applies 

8 a force to the pilot valve so that the supply gas is diverted 

9 within the pilot valve to thereby provide a control signal to the 
10 discharge valve which allows liquid to flow from the vessel. 

11 

l?f Many of the prior art liquid level controllers require right 

W or left hand mounting which requires that both mountings be 

Iff available in inventory. Also, their conversion between such 

l:§ mountings requires extensive reworking of the mounting and the 

lip components. It was often difficult to reach the internal components 

1;^ of such devices for repair and reconfiguration. Typically, the 

liW control systems were totally enclosed in a housing. The housing was 

l;f| required to be sealed to the atmosphere. Where a supply gas filter 

2@j was present, it was generally difficult to access and clean as 

21 these steps required accessing the housing interior before access 

2,2 to the filter housing could be obtained. Also, the pressure gages 

23 were typically inside the housing and removal of the housing was 

2*4 required to service the gages. As a result, the components of the 

25 typical prior art pneumatic pilot level controller were not easily 

2 6 accessible or easily removed for maintenance or replacement 
27 

2 8 In many cases, an adjustable biasing spring was used to 

2 9 balance the force exerted by the weight of the displacement element 

30 or float. The adjustable biasing spring was also enclosed within 
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1 the housing in some cases, thereby making any adjustment of the 

2 biasing spring difficult and time consuming. 
3 

4 A need exists for a liquid level controller which can be 

5 easily and quickly accessed for adjustment or repair. 
6 

7 A need also exists for such a controller which features an 

8 externally mounted pilot assembly and filter assembly. 
9 

10 A need also exists for such a controller which features 

11 externally mounted pressure gauges which are oriented to 
accommodate either left or right hand mountings. 

m 

IjS A need also exists for such a system that can enable 

tk adjustment of the biasing spring without having to remove the 

lip housing cover. 

Kl 

ljjjP A need also exists for such a liquid level controller which is 

lift simple in design and economical to manufacture, which is dependable 
in operation and which features fewer parts than the prior designs. 

21 
22 
23 
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1 SUMMARY OF THE INVENTION 

2 

3 It is therefore one object of the present invention to provide 

4 an improved liquid level controller which utilizes an easily 

5 adjustable spring counterbalance. 
6 

7 Another object of the invention is to provide a liquid level 

8 controller having an externally mounted pneumatic pilot and also 

9 having an externally mounted supply gas filter housing with an 

10 improved filter arrangement which facilitates maintenance or 

11 replacement of the filter element. 

if 

if Another object of the invention is to provide a liquid level 

IB controller having an improved pressure gauge arrangement that 

lM facilitates viewing of the pressure gauges. 

IS 

^2 Another object of the present invention is to provide an 

l;i improved liquid level controller which is simple in design, 

W, economical to manufacture and is dependable in operation. 

M 

21 The foregoing objects are achieved with the improved liquid 

22 level controller of the invention. The level controller of the 

23 invention has a pneumatic pilot assembly located outside the main 

24 housing. Because the pneumatic pilot assembly is outside the main 

25 housing, the component parts are easy to replace and repair. The 

26 filter housing is also located outside the main housing. The 

27 location of the filter housing facilitates maintenance or 

28 replacement of the filter element. An adjustment screw for the 

2 9 spring counterbalance is accessible without removal of the housing 

3 0 cover. 
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1 In a preferred embodiment, the improved liquid level 

2 controller of the invention includes a main housing having a 

3 plurality of walls which together define a normally enclosed 

4 interior, the main housing having a tubular connector body located 

5 on an exterior surface of a selected sidewall of the main housing. 

6 The connector body is connectable to a sidewall of a liquid 

7 containing vessel for communicating with an interior of the vessel . 
8 

9 A torque bar is located within the main housing closed 

10 interior. The torque bar is pivotally mounted therein by means of 

11 a torque shaft attached at a pivot end of the torque bar and 
1^ extending generally perpendicular thereto. The torque shaft is 
111 supported by inner and outer bearing assemblies, the inner bearing 
l| assembly being located within a selected sidewall of the main 
lg housing and the outer bearing assembly being located within a 
lip sidewall of the connector body. 

ih 

lift; A displacement shaft has a first end connected to the torque 

lift shaft and extending perpendicular thereto. The displacement shaft 

2M also has a second end which extends through a bore provided within 

21 the tubular connector body to a liquid displacement member for 

22 transmitting vertical forces responsive to changes in liquid level 

23 as a force tending to rotate the torque shaft. 
24 

25 A lever is pivotally mounted within the main housing interior. 

2 6 An adjustable connector member interconnects the torque bar and 

27 lever for transmitting force exerted on the torque shaft to the 

2 8 lever. A biasing element located within the main housing interior 

2 9 contacts the torque bar to thereby balance force exerted on the 

30 torque bar by the liquid displacement member acting on the torque 
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1 shaft. 
2 

3 A pilot assembly is located in a pilot housing which is 

4 mounted on the main housing and exterior thereto. The pilot 

5 assembly is actuable by movement of the lever to provide a 

6 selectable output for controlling a variable and desired liquid 

7 level within the vessel interior. 
8 

9 The foregoing objects of the invention, as well as additional 

10 objectives, features, and advantages of the present invention will 

11 become apparent in the following detailed written description. 
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1 BRIEF DESCRIPTION OF THE DRAWINGS 

2 

3 The novel features believed characteristic of the invention 

4 are set forth in the appended claims. The invention itself 

5 however, as well as a preferred mode of use, further objects and 

6 advantages thereof, will best be understood by reference to the 

7 following detailed description of an illustrative embodiment when 

8 read in conjunction with the accompanying drawings, wherein: 
9 

10 Figure 1 is a side, perspective view of the liquid level 

11 controller of the present invention and with portions thereof 
& broken away for ease of illustration; 

l| ' 

^ff Figure 2 is a perspective view of a prior art liquid level 

IP controller with the housing cover removed; and 

ljfj 

ij? Figure 3 is a rear perspective view of the liquid level 

lijS controller of Figure 1, again with portions thereof broken away for 

lj^ ease of illustration. 
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1 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

2 

3 Figure 2 shows a prior art liquid level controller 90 

4 described generally in issued U.S. Patent No. 5,992,448, and 

5 assigned to the assignee of the present invention. Liquid level 

6 controllers are described as "direct" and "throttling" in operation 

7 if an increase in level in the tank results in a proportional 

8 increase in outlet pressure from the controller. Controllers are 

9 described as "indirect and throttling" in operation if an increase 

10 in level within the tank resulted in a proportional decrease in 

11 outlet pressure from the controller. Controllers which operate in 
the "snap-on or snap-off" mode feature a sudden increase in output 

lS pressure with level increase in direct mode and a sudden decrease 

lii| in output pressure with level increase for indirect operating mode. 

The controller 90 shown in U.S. Patent Nol 5, 992,448 was easily 

li.P converted between direct and indirect action and had a full range 

1=1 of sensitivity adjustment in both settings, among other features. 

m 

liij Despite these advantages, the pressure gauges 91, 92, 

ZEf pneumatic pilot 93, supply gas filter 94 and biasing spring 95 were 

21 all located within the interior 96 of the main housing of the 

22 device, requiring that the housing be accessed for maintenance, 

23 repair and adjustment operations. Also, some applications can 

24 accept a direct acting only controller which is simpler and less 

25 expensive in design and which features fewer component parts. 
26 

2 7 With reference now to the figures, and in particular with 

28 reference to Figure 1, a liquid level controller 102 in accordance 

2 9 with a preferred embodiment of the present invention is 

30 illustrated. Controller 102 includes a main housing 104 formed by 
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1 a plurality of sidewalls which define a normally closed interior 

2 105. The main housing 104 has a rear wall 108, front wall 110, and 

3 opposing side walls 112, 114 (Figure 3) . A tubular connector body 

4 106 is located on an exterior surface of a selected sidewall 112 of 

5 the main housing 104. The connector body 106 is connectable to a 

6 sidewall of a liquid containing vessel (not shown) , such as an oil 

7 and gas separator tank for controlling the liquid level therein. 
8 

9 A torque bar 13 0 is located within the main housing closed 

10 interior 105. The torque bar 130 is pivotally mounted therein by 

11 means of a torque shaft 122 (Figure 3) attached at a pivot end 134 
l?j of the torque bar and extending generally perpendicular thereto. 
Ill The torque shaft 122 is supported by inner and outer bearing 
ll assemblies 128 , 129 . The inner bearing assembly 129 is located 
Iff within a selected sidewall of the main housing 104 while the outer 
Jp bearing assembly 128 is located within a sidewall of the tubular 
il connector body 106. While the bearing assemblies are illustrated 
liSj in Figure 3 as hex nut assemblies, it will be understood that the 
lift bearings could simply be pressed into a cast piece without the need 
2i@j for a hex nut, if desired. 

21 

22 A displacement shaft 116 (Figure 3) has a first end 12 0 

23 connected to the torque shaft 122 at a point intermediate the inner 

24 and outer bearing assemblies 12 8, 12 9 and extending perpendicular 

25 thereto. The displacement shaft 116 has a second end 118 which 

26 extends 'through a bore 119 (Figure 1) of the tubular connector body 

27 106 to a liquid displacement member or float 114 for transmitting 

28 vertical forces responsive to changes in liquid level as a force 

29 tending to rotate the torque shaft 122. 
30 
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1 A lever 132 (Figure 3) is pivotally mounted to the side wall 

2 112 of housing 104 at first end 140, and in a plane generally 

3 parallel to that of the torque bar 130. A suitable means is 

4 provided for interconnecting the torque bar 13 0 and the lever 132 

5 for transmitting forces exerted on torque shaft 122 to the lever 

6 132. In the embodiment illustrated in Figures 1 and 3, an 

7 adjustable connector 138 interconnects the torque bar and lever 132 

8 for transmitting force exerted on the torque shaft 122 to the 

9 lever. Slight movement of torque bar 130 is transmitted through 

10 the adjustable connector to pneumatic pilot pin 148, whereby 

11 movement of lever 132 actuates pneumatic pilot 146. As best seen 
1| in Figure 3, the second end 142 of lever 132 engages pilot pin 148 

which extends into pneumatic pilot 146 to control the flow of 

Xl instrument air and thus control the valve (not shown) that opens 

15 and closes flow of liquid form the vessel whose liquid level is to 

16 be controlled. In the preferred embodiment the adjustable 
111 connector 13 8 is a fulcrum member which is slidably mounted on the 
td lever in engagement with the upper surface of torque bar 13 0. The 
21:i position of the fulcrum member 13 8 on the lever 132 can be changed 
2§ by loosening the adjustment screw 13 9. 

21 

22 A biasing element 136 (Figure 1) is located within the main 

23 housing interior and contacts the torque bar 12 6 to thereby balance 

24 force exerted on the torque bar 12 6 by the liquid displacement 

25 member 114 acting on the torque shaft 122. In the embodiment of 

26 Figure 1, the biasing element 13 6 is a coil spring located within 

27 the main housing interior and contacting a lower surface of the 

28 torque bar. The coil spring 136 has a characteristic coil tension 
2 9 which is adjustable by means of an adjustment screw, the head (152 
30 in Figure 3) of which is accessible from a location exterior of the 
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1 main housing. 
2 

3 The pneumatic pilot (shown in dotted lines as 146 in Figure 3) 

4 is a part of the valving assembly of the liquid level controller 

5 which includes a supply of control gas, an output of gas and means 

6 for interconnecting and interrupting the flow of control gas from 

7 the supply to the output. The supply gas is also filtered prior to 

8 entering the pneumatic pilot. In the example shown, a filter 

9 assembly or housing 156 (Figure 3) is mounted on the top wall 113 

10 of housing 104 external thereto and supports a supply pressure 

11 gauge 158. An output pressure gauge 160 is also mounted on the 
lg filter housing 156. An inlet port 150 communicates with any 
11 convenient source of supply gas pressure. A cylindrical filter 
l|fjj element 162 (Figure 1) is mounted within the filter housing 156 
1§ whereby flow from the inlet port 150 is through the open 
If! cylindrical interior 164 of the cylindrical filter element 162 and 
lj^ then outwardly through a pair of output ports. A first output port 
1|SI 166 (Figure 1) conducts filtered supply gas pressure to the supply 
ljjs pressure gauge 158. Since the filter element 162 is located 

upstream of the supply pressure gauge 158, a dirty or blocked 

21 filter element is easily detected by means of a drop in supply 

22 pressure at the gauge 158. A second output port 168 communicates 

23 with the pneumatic pilot 146 by means of a supply gas passage (not 

24 shown) . 
25 

26 The filter element 162, in the embodiment shown, is a 40 

2 7 micron polyurethane type element approximately one inch in diameter 

2 8 and one inch in length. The filter is conveniently received within 

29 the housing 156 by means of lid 170 which is held in place by alien 

30 screws 172. The lid 170 also allows access to the pneumatic pilot 
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1 146 for maintenance or replacement. 
2 

3 The pneumatic pilot assembly 146 can be any of a number of 

4 pilot assemblies known in the art. For example, the pilot assembly 

5 could be as described in one or more of the following issued U.S. 

6 Patents: 2,649,771; 3,171,267; 4,875,502; 5,992,448. 
7 

8 An invention has been provided with several advantages. 

9 Because of the outside mounted position of both the filter element 

10 162 and the pneumatic pilot 146, both components of the level 

11 controller are easily accessible and are easily removed for 
t% maintenance or replacement. Because flow through the filter 
if element 162 is from the inside thereof to the outside, cleaning is 
Iff facilitated if a replacement filter is not immediately available. 
iM Adjustable biasing spring 136 is positioned such that head 152 of 
IB adjustable biasing spring 13 6 can be accessed without removal of 
XI housing 104. Because head 152 can be adjusted without the removal 
iff of housing 104, any adjustment to the biasing means can be done 
life quickly and easily. The externally mounted pressure gauges are 
2|E( oriented to accommodate either left or right hand mounting. The 

21 liquid level controller of the invention can thus be easily 

22 accessed for adjustment or repair. The controller is simple in 

23 design, economical to manufacture and extremely dependable in 

24 operation having fewer parts than prior designs. 
25 
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1 CLAIMS : 

2 What is claimed is: 
3 

4 1. An improved liquid level controller, comprising: 

5 a main housing having a plurality of walls which together 

6 define a normally enclosed interior, the main housing having a 

7 connector body located on an exterior surface of a selected 

8 sidewall of the main housing, the connector body being connectable 

9 to a sidewall of a liquid containing vessel for communicating with 

10 an interior of the vessel; 

11 a torque bar located within the main housing closed interior, 
i : | the torque bar being pivotally mounted therein by means of a torque 
13 shaft attached at a pivot end of the torque bar and extending 
1| generally perpendicular thereto, the torque shaft being supported 
1M by inner and outer bearing assemblies, the inner bearing assembly 
IB being located within a selected sidewall of the main housing and 
XI the outer bearing assembly being located within a sidewall of the 
i§ connector body; 

ilk a displacement shaft having a first end connected to the 

2|f torque shaft and extending perpendicular thereto, the displacement 

; .-3- 

21 shaft having a second end which extends through a bore provided 

22 within the tubular connector body to a liquid displacement member 

23 for transmitting vertical forces responsive to changes in liquid 

24 level as a force tending to rotate the torque shaft; 

25 a lever pivotally mounted within the main housing interior; 

26 an adjustable connector member interconnecting the torque bar 

27 and lever for transmitting force exerted on the torque shaft to the 

28 lever; 

29 a biasing element located within the main housing interior and 
3 0 contacting the torque bar to thereby balance force exerted on the 
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1 torque bar by the liquid displacement member acting on the torque 

2 shaft; 

3 a pilot assembly located in a pilot housing which is mounted 

4 on the main housing and exterior thereto, the pilot assembly being 

5 actuable by movement of the lever to provide a selectable output 

6 for controlling a variable and desired liquid level within the 

7 vessel interior. 
8 

9 2. The liquid level controller of claim 1, wherein the connector 

10 member which connects the torque bar and lever is slidably mounted 

11 on the lever for movement along the length thereof. 

if 

lip. 3. The liquid level controller of claim 2, wherein the biasing 

l| element is a coil spring located within the main housing interior 

i:| and contacting a lower surface of the torque bar, the coil spring 

lip having a coil tension which is adjustable by means of an adjustment 

^1 screw which is accessible from a located exterior of the main 

1§1 housing . 

llf! 

2:@? 4. The liquid level controller of claim 3, further comprising: 
21 

22 a supply pressure gauge and an output pressure gauge mounted to the 

23 pilot housing exterior to the main housing; and 
24 

25 a supply of control gas fluidly connected to the supply pressure 

26 gauge, the control gas being communicated by fluid passages with 
2 7 the pilot assembly and, in turn, with the output pressure gauge. 
28 

2 9 5. The liquid level controller of claim 4, wherein a filter housing 

3 0 and filter element are located upstream of the pilot assembly 
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1 exterior of the main housing, the filter housing having a lid to 

2 allow access to the filter element for cleaning and replacement. 
3 

4 6. An improved liquid level controller, comprising: 

5 a main housing having opposing side walls, a top wall and a 

6 bottom wall which together define a normally enclosed interior, the 

7 main housing having a tubular connector body located on an exterior 

8 surface of a selected sidewall of the main housing, the connector 

9 body being connectable to a sidewall of a liquid containing vessel 

10 for communicating with an interior of the vessel;; 

11 a torque bar located within the main housing closed interior, 
the torque bar being pivotally mounted therein by means of a torque 

1)1 shaft attached at a pivot end of the torque bar and extending 

ll generally perpendicular thereto, the torque shaft being supported 

Iflj by inner and outer bearing assemblies, the inner bearing assembly 

lip being located within a selected sidewall of the main housing and 

Kk the outer bearing assembly being located within a sidewall of the 

W tubular connector body located on the main housing exterior; 
iiff a displacement shaft having a first end connected to the 

2;S? torque shaft at a point intermediate the inner and outer bearing 

21 assemblies and extending perpendicular thereto, the displacement 

22 shaft having a second end which extends through a bore provided 

23 within the tubular connector body to a liquid displacement member 

24 for transmitting vertical forces responsive to changes in liquid 

25 level as a force tending to rotate the torque shaft; 

26 a lever pivotally mounted within the main housing interior in 

27 a plane generally parallel to that of the torque bar; 

28 an adjustable connector member interconnecting the torque bar 

2 9 and lever for transmitting force exerted on the torque shaft to the 

3 0 lever; 
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1 a biasing element located within the main housing interior and 

2 contacting the torque bar to thereby balance force exerted on the 

3 torque bar by the liquid displacement member acting on the torque 

4 shaft; 

5 a pneumatic pilot assembly located in a pilot housing which is 

6 mounted on the main housing and exterior thereto, the pneumatic 

7 pilot assembly being actuable by movement of the lever to provide 

8 a selectable output for controlling a variable and desired liquid 

9 level which is a function 'of a selected position of the adjustable 
10 connector relative to the torque bar and the lever. 

11 

lS 7. The liquid level controller of claim 6, wherein the connector 

lS: member which connects the torque bar and lever is slidably mounted 

lift on the lever for movement along the length thereof. 

l|j 

li I; 8. The liquid level controller of claim 7, wherein the biasing 

lf& element is a coil spring located within the main housing interior 

IS; and contacting a lower surface of the torque bar, the coil spring 

ltfi having a coil tension which is adjustable by means of an adjustment 

2$h screw which is accessible from a location exterior of the main 

21 housing. 
22 

23 9. The liquid level controller of claim 8, further comprising: 
24 

2 5 a supply pressure gauge and an output pressure gauge mounted to the 

2 6 pilot housing exterior to the main housing; and 
27 

28 a supply of control gas fluidly connected to the supply pressure 

29 gauge, the control gas being communicated by fluid passages with 

3 0 the pilot assembly and, in turn, with the output pressure gauge. 

Attorney Docket No. 0685CG-07 
Page 16 

Fort Worth/0685CG-44138/82208.1 



1 10. The liquid level controller of claim 9, wherein a filter 

2 housing and filter element are located upstream of the pilot 

3 assembly exterior of the main housing, the filter housing having a 

4 lid to allow access to the filter element for cleaning and 

5 replacement . 

6 
7 
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1 LIQUID LEVEL CONTROLLER 

2 ABSTRACT OF THE DISCLOSURE 

3 

4 An improved liquid level controller is shown having a 

5 pneumatic pilot assembly located outside the main controller 

6 housing. A filter housing is also located outside the main housing. 

7 The controller internal components include a torque bar acted upon 

8 by a displacement member, a lever and an adjustable connector for 

9 interconnecting the torque and lever. A biasing spring contacts the 

10 torque bar to balance the force exerted on the torque bar by the 

11 liquid displacement member. The pneumatic pilot is actuable by 
lbjf movement of the lever to provide a selectable output for 
1EP controlling a desired liquid level within the vessel interior. 
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